Soon after the discovery of the tubercle bacillus, it became known that various kinds of other acid-fast microorganisms were often found in milk. These bacteria were considered to be of little importance, except that they could be mistaken for tubercle bacilli (Calmette, 1923) . Within the past decade, however, an increasing interest has been given to certain kinds of unclassified mycobacteria as possible causes of disease in man (Chapman, 1962) . Milk has been considered as a possible source of these microorganisms, and recently Chapman and Bernard (1963) reported that 50 of 150 samples of raw milk contained mycobacteria; these included photochromogenic, skotochromogenic, and nonchromogenic varieties.
The purpose of the present study was to determine whether pasteurization destroys such microorganisms in milk. We tested various kinds of unclassified mycobacteria isolated from patients, in addition to Mycobacterium tuberculosis, M. bovis, M. atium, M. fortuitum, and bacille Calmette-Guerin (BCG), by exposing them to the temperature and time of pasteurization in skim milk in test tubes. All of these organisms were killed by this exposure.
MATERIALS AND METHODS
All the strains (195 strains) These tubes of sterile skim milk were immersed in a water bath so that the top of the column of milk was about 8 cm below the surface of the heated water. Two water baths were used: one at 62.8 C and the other at 71.7 C. The temperature of each bath was carefully regulated by the use of two thermometers in the water and one immersed in a stoppered tube of skim milk.
Each culture was grown in Dubos Tween 80 liquid medium (Dubos and Middlebrook, 1947) for 7 days. Immediately before the heated milk was inoculated, each tube of culture was agitated for 1 min in a Vortex mixer. Each tube of heated milk was inoculated with 0.05 ml of the 7-day culture without being removed from the water bath or without the inside of the tube being touched. The tubes were shaken while in the water; those heated at 71.7 C for 15 sec were shaken once immediately after inoculation, and the tubes heated at 62.8 C for 30 min were agitated every 5 min. The temperatures and time of exposure are those recommended for pasteurization by the U.S. Public Health Service (Enright, Sadler, and Thomas, 1957) . For each culture, a control tube of skim milk and a tube of Proskauer and Beck liquid medium with 5% horse serum were inoculated. The latter tube was incubated at 37 C for 2 weeks and used as a control to indicate the purity and nature of the culture (Karlson, Martin, and Harrington, 1964 (Table 2) . In each instance, the surviving microorganisms were acid-fast and the colonies resembled those of the control plates, which suggests that they were not contaminants. Subcultures were made of a representative colony that appeared to have survived the exposure to heat. These were tested in a manner described previously, and none survived.
In these tests, we used suspensions of mycobacteria in skim milk that far exceeded the number of microorganisms presumed to be found in raw market milk. The results of this study indicate that, under the conditions of pasteurization as tested in the laboratory, certain strains of mycobacteria (M. tuberculosis, including H37Rv strains, M. bovis, M. avium, MI. fortuitum, and BCG) were destroyed. Of the unclassified mycobacteria, small numbers of a few of the strains survived the slow pasteurization process and, less regularly, the conditions of the rapid process. However, subcultures of such survivors failed to resist the slow and the rapid pasteurization procedures on subsequent tests. It should be noted that the tests were done in skim milk, and the results are not necessarily applicable to whole milk.
